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A—LDESHERBEERA vFoFLFalL—4 B ANEEEHEHE
(BD9106FVM, BD9107FVM, BD9109FVM, BD9110NV, BD9120HFN: 2.7V ~ 45V
BD9120HFN)IX 5V/3.3V I TDERS A b 1V ig E BD9106FVM,BD9107FVM: 4.0V ~ 5.5V
DEEXEZEHBERTYT, MBD/LARTy THIEA BD9109FVM,BD9110NV: 4.5V ~ 55V
R EERBRRBICCEDERLERRLET, ALYk m HAOBEEEHERE
E—FHEAXERALTEY. AFEECEITS55E BD9109FVM: 3.30V * 2%
BEEEZEHRLTVWET, BD9120HFN: 1.0V ~ 15V
BD9107FVM: 1.0V ~ 1.8V
i BD9106FVM,BD9110NV: 1.0V ~ 2.5V
ALY FE—FPWMHBEARXIZE Y SEBELEE m HAOER
1| BD9106FVM, BD9109FVM:
B FEEBFNE(Nch/Pch FET), SLLM™(Simple Light BD9120HFN: 0.8A(Max)
Load Mode)I=&k Y £ EFEE S BD9107FVM: 1.2A(Max)
B YT RRE— RN BDOIIONV: 2.0A(Max)
u 55,—:..—. . UVLO 1%§§#Eﬁ|émﬁ m XA ‘y?-/mﬁ;&’%ﬂl: ]—-OMHZ(Typ)
= _ il i B FET ON iE#i
B 24T —5yFR ¥ a— MREHERNR Ph(T h
B Loy FE RN . ch(Typ) / Nch(Typ)
BD9110NV: 200mQ / 150mQ
. BD9106FVM,BD9107FVM:; 350mQ / 250mQ
& BD9120HFN,BD9109FVM: 350mQ / 250mQ
DSP. YA P ASICHED LS| BEE B XN B OpA(TYp)
m E{EEESEH
BD9110NV: -25°C ~ +105°C
BD9120HFN, BD9106FVM: -25°C ~ +85°C
BD9107FVM, BD9109FVM: -25°C ~ +85°C
nNybr—o W(Typ) x D(Typ) x H(Max)
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Figure 1. EX7 77— 3 VEIK 5.00mm x 6.00mm x 1.00mm
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BD9106FVM BD9107FVM BD9109FVM BD9110NV BD9120HFN
InFEER
(Top View) (Top View)
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1 ADJ VCC 8 1 VOouT VCC 8
[2 |mH Pvcc| 7 | [2 |mH Pvcc| 7 |
3 EN SW 6 3 EN SW 6
4 GND PGND 5 4 GND PGND 5
Figure 2. BD9106FVM, BD9107FVM Figure 3. BD9109FVM
(Top View) (Top View)
ADJ 1 Q "l EN 1|: ADJ vce :|8
_' ) 2[ ITH PVCC :|7
VCC2“ ‘\,‘ i “7 PVCC 3[ EN sw :|6
S s sw 4[ GND PGND :|5
GND 4 : : 5 PGND Figure 5. BD9120HFN
Figure 4. BD9110NV
i F &R A
BD9106FVM, BD9107FVM, BD9109FVM]
Pin No. i et U FHEEE
1 ADJ/VOUT HHEFE#RHIRF BD9106 FVM , BD9107FVM M54 ADJ
2 ITH GmAmp HE A/GIAR#HE D > T YRS IR F
3 EN A 2—JIViEF(High 79 T« J)
4 GND GND ¥
5 PGND Nch FET ¥ — RixF
6 SW Pch/Nch FET KL A > HhimF
7 PVCC Pch FET ¥V —RimF
8 VCC VCC BiRAAIHF
[BD9110NV]
Pin No. i et U FHEEE
1 ADJ HABEATLEIRF
2 VCC VCC ERANimF
3 ITH GmAmp H AMHE#E D > T O BRI T
4 GND GND #iF
5 PGND Nch FET V—Rim+F
6 SW Pch/Nch FET FL A > HHiHF
7 PVCC Pch FET ¥ —XifiF
8 EN A F—TIIVimFHigh 7Y T+ D)
[BD9120HFN]
Pin No. IhF& i FHERE
1 ADJ HAhBEEiRF
2 ITH GmAmp B HMIHE#HE D > T O R T
3 EN A #— T IViiF(High 79 T+ J)
4 GND GND ¥
5 PGND Nch FET V—Rim+F
6 SW Pch/Nch FET FL A > HhiHF
7 PVCC Pch FET ¥ —XifF
8 VCC VCC BiRAAIHF
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BD9106FVM BD9107FVM BD9109FVM BD9110NV BD9120HFN Datasheet

SAVTFvS
. UVLO
Operating Input voltage Output Output Threshol Orderable
Temperature voltage Current Package
range d voltage Part Number
Range range (Max)
(Typ)
Adjustable 0.8A 3.4V | MSOP8 | Reel of 3000 | BD9106FVM-TR
(1.0 ~ 2.5V)
4.0V ~ 5.5V Adjustable
25 ~ +85°C a OJ~ 18v) 1.2A 2.7V MSOP8 | Reel of 3000 | BD9107FVM-TR
45V ~ 55V 3.30+2% 0.8A 3.8V MSOP8 | Reel of 3000 | BD9109FVM-TR
2.7V ~ 45V (1Agjftibgev) 0.8A 25V | HSON8 | Reel of 3000 | BD9120HFN-TR
R Adjustable SONO008
-25 ~ +105°C | 4.5V ~ 5.5V (1.0 ~ 2.5V) 2.0A 3.7V V5080 Reel of 2000 | BD9110NV-E2
# ot B K FEA (Ta=25°C)
=] EE*% B A
HE AL BD910xFVM BD9110NV BD9120HFN Hiz
VCC BE Vee -0.3~+7 (Note 1) -0.3~+7 (Nore D) -0.3~+7 (ot v
PVCC '%',H_: PVCC -0.3~+7 (Note 1) -0.3~+7 (Note 1) -0.3~+7 (Note 1) \Vi
EN B Ven -0.3~+7 -0.3~+7 -0.3~+7 \%
SW,ITH EFE Vsw, Vit -0.3~+7 -0.3~+7 -0.3~+7 \Y
84 1 Pd1 0.38 (Note 2) 0.64 (Note 4) 0.63 (Note 6) W
SrSi84% 2 Pd2 0.58 (Note 3) 5.29 (Note 5) 1.75 (Note ) W
BIEREEHE Topr -25~+85 -25~+105 -25~+85 °C
RERESHH Tstg -55~+150 -55~+150 -55~+150 °C
ReEANEE Tjmax +150 +150 +150 °C
(Note1) 7#=72L. Pd #EBA%WN &,
(Note 2) Bk

(Note 3) 1EEMR (70mm x 70mm x 1.6mmt) %R,

(Note 4) Bk

(Note 5) 4 BEIR (74.2mm x 74.2mm x 1.6mmt, REKEIRTE 5505mm?2) LR,

(Note 6) 1 BEMR (70mm x 70mm x 1.6mmt($ASEZEE 0.2%) FiF,

(Note 7) 1EBEMR (70mm x 70mm x 1.6mmt($A5EZE 65%) iR,

AR OMEERUVEGEESELREDEMBREREZBALGEE. SEFLEHRICEITEMN/IHY FT., £z, Ya—bE—FLLLFA—FoE—F
BE, HRREEZEETEERA, BNRAEBEBADLIGERE— FHIBEESIEEE,. E2—AXUENEMLEREXNREHBL CIEITS & 5 THREASEND
LET,

HERBEFE M (Ta=25°C)

. s BDO106FVM | BDO107FVM | BDO109FVM | BDOLIONV | BDO120HEN | . .
=DM | JmK | &M | &K | &M | &K | &P | &K | &= | &K
vCcC BE Vec ™8 | 40 | 55 | 40 | 55 | 45 | 55 | 45 | 55 | 27 | 45 | V
PVCC B PVec™oe® | 40 | 55 | 40 | 55 | 45 | 55 | 45 | 55 | 27 | 45 | V
EN B VEN 0 Vece 0 Vece 0 Vce 0 Vee 0 Vee Vv
SWHFEHHATER | gy (oo - o8| - 12| - o8| - 20| - |08 A
(Note 8) =L, Pd #BALRWLI &,
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Datasheet

BRAEHE
BD9106FVM (Ta:25°C, VCCZSV, VEN:VCC, R1=20|(Q, R2=1OKQ *%(:?E'EO)U L\BE l'))
HH Eokes =/ BHE =K B 5%
AR N1 BEIRER Ists - 0 10 HA EN=GND
TY T4 THERER lec - 250 400 HA
EN Low EBIE VENL - GND 0.8 \V AN B
EN High &£ VENH 2.0 Vce - \% 7T 4T
ENRAER len - 1 10 pA Ven=5V
ENERIRER fosc 0.8 1 1.2 MHz
Pch FET ON $&#y(Note 9) Ronp - 0.35 0.60 Q PVce=5V
Nch FET ON $& i (Note 9) Ronn - 0.25 0.50 Q PVce=5V
ADJ IHFEE Vapy 0.780 0.800 0.820 Y,
H 75 [F Note 9) VouT - 1.200 - \%
ITH >0 ER Ithsi 10 20 - PA ADJ=H
ITHY—X&ER ItHso 10 20 - MA ADJ=L
UVLO ALy 3L FEE VuvLoTh 3.2 3.4 3.6 \' Vcee=H—L
UVLO EX T U R %H_: VUVLOHys 50 100 200 mV
V7 bR — B tss 1.5 3 6 ms
BAI—F v FHEHE tLatcH 0.5 1 2 ms
(Note 9) HETEHBREFT>TEY FHA,
BD9107FVM (Ta=25°C, Vcc=5V, Ven=Vce, R1=20kQ, R=10kQ 45 IZIEED L LME Y)
1HH okes =/ RE =K ==Fivi gL
R B N4 FERER IsTs - 0 10 HA EN=GND
T YT 14 THRIBRER lcc - 250 400 pA
EN Low EBE VENL - GND 0.8 \% RN B
EN High BE VENH 2.0 Vce - \% THOT4TH
EN RAER lEn - 1 10 MA Ven=5V
EERIRE fosc 0.8 1 1.2 MHz
Pch FET ON $Ei(Note ) Ronp - 0.35 0.60 Q PVcc=5V
Nch FET ON $&fiNote 9) Ronn - 0.25 0.50 Q PVcc=5V
ADJ inFEE VapJ 0.780 0.800 0.820 Y,
H AT FNoe 9 Vour - 1.200 - \
ITH > V9 &R ItHsI 10 20 - MA Vout=H
ITH V—XEiR ITHso 10 20 - MA Vout=L
UVLO AL v a)L FERE VuvLoTh 2.6 2.7 2.8 \% Vee=H—-L
UVLO EX T L REFE VuvLoHys 150 300 600 mV
VI RRE— tss 0.5 1 2 ms
BAIT—F v FHEE tLaTCH 0.5 1 2 ms
(Note 9) K& HBREIEITo>TEY FHA.
BD9109FVM (Ta=25°C, Vcc=PVcc=5V, Ven= Vcc unless otherwise specified.)
EH 5 =/ BE &K =-Riva ESia
R B N BEIRER Iste - 0 10 HA EN=GND
7Y T 1 THEREBER lcc - 250 400 pA
EN Low B VenL - GND 0.8 Vv AR INA By
EN High &F VENH 2.0 Vee - Vv TOT478
ENRAER len - 1 10 pA Ven=5V
EJHEEJ }’&ﬁ fosc 0.8 1 1.2 MHz
Pch FET ON fEi(Note 9) Rone - 0.35 0.60 Q PVcc=5V
Nch FET ON jENote 9) Ronn - 0.25 0.50 Q PVcc=5V
H hEFENoe o) Vour 3.234 3.300 3.366 \%
ITH > > U &k Ithsi 10 20 - pA Vour=H
ITH YV —XER Ithso 10 20 - pA Vour=L
UVLO B ERE Vuviol 3.6 3.8 4.0 vV Vcee=H-L
UVLO IR EE Vuvioz 3.65 3.9 4.2 v Vee=L—H
VI MRA— tss 0.5 1 2 ms
A I—5 v FHEME tLatcH 1 2 3 ms SCP/TSD 1%
HAhERERHERE Vscp - 2 2.7 Vv Vout =H—L
(Note 9) L MREIXT-o-THY EHA,
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BRAEE - Hi<
BDgllONV (Ta:25°C, Vcc:PVCCZSV, VEN:VCC, R1=1 0kQ,R2=5kQ *%(:?EEO) 7:}: L\BE l') )

EHH His=s =/ B =X I=-F{v2 E3ia
AR N1 BRRER Ists - 0 10 pA EN=GND
7Y T4 THERER Icc - 250 350 pA
EN Low EBIE VENL - GND 0.8 \V AN B
EN High &F Venn 2.0 Vee - \ TOT47H
ENRAER len - 1 10 pA Ven=5V
EERIKRE fosc 0.8 1 1.2 MHz
Pch FET ON #&$1(Note 9) Ronp - 200 320 mQ PVcc=5V
Nch FET ON #E1(Note 9) Ronn - 150 270 mQ PVcc=5V
ADJ inFEE Vap3 0.780 0.800 0.820 Vv
H 715 [F Note 9) VouT - 1.200 - \%
ITH L >0 &R Ithsi 10 20 - MA Vour=H
ITH ‘/_x '%',bﬁ |THSO 10 20 - |JA VOUT:L
UVLO XL v alL FEIE VuvLoth 3.5 3.7 3.9 \Y Vec=H—-L
UVLO EX T U R %H_: VUVLOHys 50 100 200 mV
Y7 kR4S — hEE tss 2.5 5 10 ms
RAT—F v F R tLaTCH 0.5 1 2 ms
(Note 9) HAETEHBREFIT-THYFHA,

BD9120HFN (Ta=25°C, Vcc=PVcc=3.3V, Ven=Vce, R1=20kQ, R=10kQ $FIZHED LR Y)

EHE (okes =/ B =K B E3Gs
RB N BREIERER Iste - 0 10 pA EN=GND
7Y T4 THRRER lcc - 200 400 pA
EN Low EE VENL - GND 0.8 Y RBUINA B
EN High & Ve 2.0 Vee - \% THOT41T0
ENRAER len - 1 10 uA Ven=3.3V
ERLRE fosc 0.8 1 1.2 MHz
Pch FET ON $&$7(Note 9) Rone - 0.35 0.60 Q PVcc=3.3V
Nch FET ON #Eii(Note 9) Ronn - 0.25 0.50 Q PVcc=3.3V
ADJ inFEE Vabs 0.780 0.800 0.820 Vv
H AT FNoe 9 Vout - 1.200 - Vv
ITH 29 &5k ITHsI 10 20 - MA Vout=H
ITH Y —XER Ithso 10 20 - PA VouT=L
UVLO iRIBEE Vuviol 2.400 2.500 2.600 Vv Vee=H—-L
UVLO R EE Vuvioz 2.425 2.550 2.700 \% Vee=L—H
VI RRE— tss 0.5 1 2 ms
24 <—7 v FHHE tiatcH 1 2 3 ms SCP/TSD Ej &5
HARBRHER Vscp - Vourx0.5 | Voutx0.7 \ Vout =H—L
(Note 9) T EHBREILIT>TEYEHA)
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JayvoE

[BD9106FVM, BD9107FVM]
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Figure 6. BD9106FVM, BD9107FVM 70w %
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Datasheet
[BD9110NV]
EM
{5
—| WREF
Current
Cgmp CLprent
Seresf
- || Protect
> L
= +
Gm Amp. =LOPE CLK Ot
> 0sC Lo
3
—= vVCC
1 4 —
ot L0
Start T=D
(1 &)
apd  TITH
Figure 8. BD9110ONV O w4
[BD9120HFN]

EM ?
—| “REF
Current
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= Cuyvent
>H S Serse
= Protect
Gm Amp. SLOPE CLKE ¥
N 0SC Driver
1 " vce Logic
T J
Soft LD
Start TSD
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"y P
1 2
-(‘/.-'J-.DJ ' ITH
Figure 9. BD9120HFN A v YK
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HET—4 (BFT—H)

[BD9106FVM]
20 T 20 -
[VOUT:]--SV] [VOUT_l'SV]
Ta=25°C
S lo=0A s
'é 15 E 15
> >
;? 10 % )
s ! g 10
g 2
2 5
© s © s / Vee=5V
. Ta=25°C
10=0A
oo an l
a 1 4 5 0 1 2 3 4 5
Input Voltage: Vec [V] EN Voltage: Ven [V]
Figure 10. Output Voltage vs Input Voltage Figure 11. Output Voltage vs EN Voltage
20 185
[VOUT=1.8V] [VOUT=1.8V]
184 | Vee=5V
183 |—lo=0A
> 15 >
'é 'é 182 —
> > 151
g g
g 10 s 180
o o
> 2 179
2 2
= 5 178
O 05 O
Vec=5V 177
Ta=25°C 176
00 ' 175
0 1 2 3 25 45 & 5 15 25 35 45 55 BS 75 85
Output Current: lout [A] Temperature: Ta [°C]
Figure 12. Output Voltage vs Output Current Figure 13. Output Voltage vs Temperature
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HET—4 (BET—8) - &<

ON-Resistance: Ron [Q]

1':”:' 1 1 LI LB 1 1:2':' 1 1 T
[VQUT:]..SV] Vcc:5V
) T 115
| P -
ad — =
0 wanl g 1.10
g /[ 2 -
= R0 A g 1.05 ———
=, / Re] i
[S] o =]
c a0 s 100 —
[} Q
S 3 vl
& 40 S No95 .
L o - ="
cll £ all
oaa
i’ Ve Sy 085
10 Ta=25°C | :
0 L1l 080
1 10 100 1000 25 15 &5 5 15 25 35 45 55 BS 75 85
Output Current: lout [MA] Temperature: Ta [°C]
Figure 14. Efficiency vs Output Current Figure 15. Frequency vs Temperature
0.40 20 et
0% 18 ey
L 16
030 — pmos — ] —
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|t ()
020 ——=— NMOS 2 1.0
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> 08
015 Z
010 Yos
' 0.4
O Vee=5V 02
00 A 00
25 45 &5 5 15 25 35 45 55 BS Y5 85 25 45 5 5 15 25 35 45 55 BS TS 85
Temperature: Ta [°C] Temperature: Ta [°C]
Figure 16. ON-Resistance vs Temperature Figure 17. EN Voltage vs Temperature
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FET—4 (BET—%) - &<

0 ' ' ' 12
VCC:5V
300
< 1.1
= — .
Pk B
L =
£ a0
—_____
= * 1 "1 -""'"'-.,_
= 150 c
= S
3 g
G 100 o
L 19
a0
0 08
25 45 £ 5 15 25 35 45 55 E5 75 85 4 4.5 g A
Temperature: Ta [°C] Input Voltage: Vcc [V]
Figure 18. Circuit Current vs Temperature Figure 19. Frequency vs Input Voltage
BET—4
Vour=1.8V] | ' [SLLM control Vour=1.8V]
VCC:PVCC NP Y -y....._n_.\....-..—-._q: I
=EN |
me-_-.ﬂ.n_-_..-_._-.-..' . - :
SW I ] II'I'. P h
1+ |—~|.." .
....... //rﬂ ]
-
Vout /f s Vour t |
et | m‘MVWH-wm—».-w-nw*"‘“‘—”“*ﬂ“ﬂ e
Vee=5V | ! Vee=5V
Ta=25°C | ! Ta=25°C
10=0A ] [
W SO0V ERE OOV W0ms CRTJS 2_'5‘-,;,1: Chi 500V & @iE 20.0mV % W 1.00ps Chi F 3.3V
Figure 20. Soft Start Waveform Figure 21. SW Waveform

(16=10mA)
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BET—4 - &<

[PWM control Vour=1.8V] [Vour=1.8V]
Vour [ﬂ"“
* N NN N AR N1
1+ I—.-.-. | M- I I_-..l ““““““““““““
.""
{
/
I.l
Vout {
< T I lour f +
Vee=5V Vee=5V
Ta=25°C 2 Ta=25°C
E8 .m RiLiTH . m m KT m
Figure 22. SW Waveform Figure 23. Transient Response
(10=200mA) (10=100mA~600mA, 10us)
) [VQUT=1.8V] B
Vour . SN T T T T
Vourt = v ek,
Ty
%
lour %,
II|
lout H-.‘ d
"
VCC:5V
™ Ta=25°C
B TO0mV & CRE T00mAL MTG.0ps ChI T9ImA
Figure 24. Transient response
(1o=600mA~100mA, 10us)
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HET—4 (BEFT—H)

[BD9107FVM]
20 r r 20 '
[VOUT:1.5V] [VOUT:]..SV]
Ta=25°C
lo=0A
= 15 F s 15
- 2
=

g g A

g 10 g 10

S / S

> -

g = L/

S Ja 3 05 Vee=5V A
Ta=25°C
10=0A

0o 0o '
0 1 2 3 4 ] 0 1 2 3 4 ]
Input V0|tagei VCC [\/] EN V0|tagei VEN [\/]
Figure 25. Output Voltage vs Input Voltage Figure 26. Output Voltage vs EN Voltage
20 ' 155 e Em
[Vour=1.5V] Ve v 154 [Vour=1.5V]
& ' Voe=5V

> 183 —lo=0A

= 45 s °

3 5 1.62

g’ S

% g 1.51

5 10 g 1m0

: S

5_ = 1.49

> o

5 148
© o5 3
1.47
148
oo 145
0 1 2 3 25 15 &5 5 1% 25 3% 45 55 BS 75 85
Output Current: lout [A] Temperature: Ta [°C]
Figure 27. Output Voltage vs Output Current Figure 28. Output Voltage vs Temperature
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FET—4 (BET—%) - &<

1DD T T T T 1T 12[' | | |
BD | [VOUT:1.5V] Vcc:5V
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Figure 33. Circuit Current vs Temperature Figure 34. Frequency vs Input Voltage
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Figure 57. Output Voltage vs Output Current Figure 58. Output Voltage vs Temperature
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Figure 61. ON-Resistance vs Temperature Figure 62. EN Voltage vs Temperature
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Figure 63. Circuit Current vs Temperature Figure 64. Frequency vs Input Voltage
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Figure 67. SW Waveform Figure 68. Transient Response
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Figure 72. Output Voltage vs Output Current Figure 73. Output Voltage vs Temperature
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BD9106FVM | BD9107FVM | BD9109FVM BD9110NV BD9120HFN B
tLaTCH 1 1 2 1 2 ms
HE : BD9109FVM, BD9120HFN [ZDWTIXERFIRERICMA . HARKBRHERLABL TS Y. BDI10IFVM (&
H ABEH 2V(Typ),BDIL20HFN [E Vourx0.5V(TYyp) LA FIZ# B &, HA OFFRETS v FLES,
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3. BEHADRE
AUy b1 ALY FE—FHEBEARKICKY, SRBECEERERLET.

HEEm(Vour=3.3V ) BD9109FVM(E 5% 10=100mA—600mA)
I 298mV Vout hvwwwmx\fwwwwwwww I Lomy
I / 4
/ /
louT WMW/V 4 lout /
29 B
100mv & Ch2 200mV;’2W M10.0us Ch2 7 T60mV ﬁmmm‘

EREAFICLSZHATE FO v TH 50%LL LD
Figure 90. BB & ELER

*1)w k2 : BD9106FVM, BD9107FVM, BD9109FVM, BD9110NV, BD9120HFN (X2 B FfEE CEEEZER LEFT,

(1) BETrEF
BRAREIHALY FE—FSLLMMEHZERA., CAICKYBERRKICHEZETSIEIRELLS
AAYFUTERPsw). ¥— FRBREEKR, HAIZTD<AVT oY D ESR %K (Pesr). ON EHIE K (Pron) Z1E

|

BRFROMEREZRH

(2) E&THF
BD9106FVM, BD9107FVM, BD9109FVM, BD9110NV, BD9120HFN I FEAEE mA X & HEA,
F 1= Power Tr [Z{& ON 1D Power MOS FET %R

{ Pch MOS FET ON #E# : 0.2~0.35Q(Typ) 100
Nch MOS FET ON #&#1 : 0.15~0.25Q(Typ) 5
I
g oo @ PWM
2 OSLLM 1= & 58
= o ’ QRMERARI & HRE
T — | l
BEARBOMERELER 0001 0.1 0.1 1
Output current :lout[A]
BAMNE, BANNIATAONELREL. LAMBE TENELERLET. Figure 91. ZN4SME
A2y k3 + INBY PKG-Power MOS FET W& T MSOP8 - HSONS - SON008V5060 M 3 /8y —U &S V7 v T

7TV r—=2 3 nihEE [ ALY FE—FHENIZ&KY Co=100F 50>
l s BMERRE AMHZ IT& Y L=4.7uH  (BD9110NV [& Co=22yuF, L=2.2uH)

EEEREHR TS ENTEES,

Vce

) 15mm X
Cin _| |
—c{ ;; I CIN
DC/DC ‘Riﬂ[‘ - -
L Vour 10mm i |:|
C t
7 Controller kS =
RiTH Co ITH I%I
CitH ;,I; _| 1 -
Figure 92. 7 7V r—3< 3 U REH|
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4, R4 YFUTEROMEIZDOINT
PENEREXDLSICREET,

5 = Your lour 190 Pour 10— _FoUr__ 100 [5g]

ALY FoTLF1L—EDEREXOER Pda [, FTROELSBHLONHBIFoh, ChoEBETHETHEZRALSE
BENTEET,

BERNDER
(1) a4JL. FET ® ONEHRIZ Kk B1ELX : PA(?R)
Pd(' ZR)= lour? % (Rcor +Ron )

Reoi [Q] : a4 /LMD DC &1
Ron [Q] : FET @ ON #&#7
lout [A] : HAER

(2) 7'— FREKREEK : Pd(Gate)

PA(GATE)=Cygx f xV?

Cos [F] : FET D45 — b B R
f[Hz] : R4 v F U T EEH
V[V]: FETD4— FEREIEE

(38) RAYFUTEL : PASW)

2
Pd(SW):V'N xCgss x oyt x f

I brRIVE

Crss [F] : FET O#FmER =
lorve [A] : ¥— FDE—YER

(4) AT YO ESREX : PAESR)
Pd(ESR) = I gus > x ESR

lrws [A] : AT PO v TIVEFR
ESR[Q] : FEESIHEH

(5) IC OEMEETRIERK : PA(IC)

Icc [A] : BIREER
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5. Sk, BICEHT AR
BD9106FVM, BD9107FVM, BD9109FVM, BD9110NV, BD9120HFN [EEED = FEAEDT TV 5r— 3 Vo TREL
BT EEELC, REDBEIEILBVWEZEZTEYETH, BEAHLERE. aHAEX. EEH. SR TOFEABICIIRETT S
WBENHY T,
#BklE, 24/4/LD DC #EH & FET O ON ERIC K P ERBIBXRDAKII TSI ELEFT, BRODBXRICITZOMIZT—+
FRBEREORA v FUOTBAEENHY FTTHN, LEEHITHOTIE, EFBEAINREXENIZLEINS T,

@4 BEKR (74.2mm x 74.2mm x 1.6mmt

®1FEM| (70mm x 70mm x 1.6mmt FEWMESE 5505mm2)E &R 0ja=23.6°CW

D1 BER $RSETRE 65%) R 6ja=71.4°CW @4 BEIR (74.2mm x 74.2mm x 1.6mmt
(70mm x 70mm x 1.6mmt) itk @1 BEMKR (70mm x 70mm x 1.6mmt KRB 6.28mm?)FERF 6ja=31.4°C/W
6ja=212.8°C/W SRSETE 7%)REH  6ja=92.4°C/W @ 1EHR (74.2mm x 74.2mm x 1.6mmt
QIC Hifk @1 EBEMKR (70mm x 70mm x 1.6mmt i]é}ﬁ(éﬂﬁ;];’ﬁ O0mm?)324E B 6ja=137.4°C/W
6ja=322.6°C/W SASEE E 0.2%)F %R 6ja=198.4°CW @IC H{kEFOja=195.3"CW
1000 2.0 6 ‘
®1.75W ®5.297W
800 1.6
5 ©1.33W 4 | @3.981W
£ 600 D587 4mw = N z
bl E E
o W &
x 4o | 2387i5mW . . . P
o ~ i ®0.63W N g 5
- \ \:\ - 0.4 S AN 1\ - (3)0.910W \\\\
\‘::\\ Rk Y% ) NN | NN
0 \\:\*\ 0 \\\\S\l Om‘w\h:::::::}
0 25 50 75 85100 125 150 0 25 50 7585100 125 150 0 25 50 75 100105125 150
BB E Ta[°C] FEERE Ta[°C] FEIFERE Ta [°C]
Figure 93. ZAELHIHME (MSOPS) Figure 94. ZABLHIHME (HSONS) Figure 95. ZAEREAHME (SON0O0O8V5060)
1}5—“) VCC:5V,VOUT:3.3V,Rco||_=0.1SQ,RONP=O.3SQ,RONN=O.25Q P=] 2 (R R )
— =loutr *\Rcow *+ Ron
lour=0.8A, M & &
D=Vour/Voc=3.3/5=0.66 Ron =D xRonp + (L= D)x Ronn
Ron=0.66x0.35+(1-0.66)x0.25
=0.231+0.085 D: ON T a1—7F 1 (=Vour/Vce)
=0.316[Q] RcoiL : 34 )LD DC #Ein
Rone : Pch MOS FET O# Vig#
=0.8%%(0.15+0.316 .
22%88[%(\,] ) Rown : Nch MOS FET 7 V3E#
lout : B AOEFR
BD9106FVM, BD9107FVM, BD9109FVM, BD9110NV, BD9120HFN & Rone>Rony THY . ONTFa—TF 4 MKEWIFE
BEANMKELBVET, LULOHFBFTEREEZEEL. RAV—C U B ET TS,
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6. SMTIHERGODETE
1) AAILL)DEE

. 7f JAILDEIE, HAY Y TLERICKESEELET,
RODESCAMIDBKREVEE, F=. R4 v FUITEEHEN
\/A'Ll v BOELY v TLEBRETAYET,
o ~ (Vee =Vour )xVour
Vce Al et [A] - (1)
_O| L HAY Y TIVEROBELHEREMEL. ZFREAERD 30%EETYT,
—> Vour AI L :OSX IOUTMax [A] " o (2)

L~ Vee —Vour )xVour H] . .

- ;l; co Al xVee x T G
Al:HAY v TIVEFR
Figure 96. 71 v JILER BRA 0 F > TRBS

AR AMILDOERERMEZBZ DERZISMNICRLET & AMLIHEKBEMEZEI L, ENMETLES.
E—0BRNIMLDEREREEZEAGVEIRDLGI—DUEL>TEEL TS,

f51) BD9109FVM  Vcc=5V, Vour=3.3V, f=1MHz, Al =0.3X0.8A=0.24A D & &

(5-3.3)x3.3
Lo Oo99X3S 675, 547 H
0.24%5x%1M # [uH]

AE QML TOBREXEDLGCL, BEFEFELCTSEH. BHRBS(DCRACRYDEWVIAIILEEEL T EELY,

(2) HAaUTUH(Co)DERE

HARa YT oHE, HABEEOREEEL) v TLVEEETFRLET 2D
BEREMESENZEBER L TRELTLLEEL,

HAY Y TIVEEFK. XK@DLSITRESIET,
1 AVour =Al xESR V] * * - (4)
R Al AY v FILER
ESR:Co OEME 5K in

_ . EE AVTUHOEKE. HABEICHLESABY—OUEL o TEEL TS
Figure 97. #7327 2% L\, ESRIZNEVEMRHEAY v TILEEENETEENTEET,

Vout

Fl=, HADIEENYEEIE, VI FRE2— FRHEBINICKRET S2DHENH S0,
HATVTFUHOBRBERE)DEREERL TS,

COStSSX(ILIMIT —lout) . . . (5)
Vout

tss:Y 7 b R4 — R
lime B ERARE . 2A(Typ)

f5l) BD9109FVM DIZE . Vour=3.3V, lout=0.8A, tss=1ms D & &,
Co < 1mxg)23—0.8)z 364 [4F]

BREENKETRVWEREBFREENRELET DAL H A=, 10uF~100uF BEDQES I v /0T oY%
HELET,
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(3) AHaTUH(CNDERE
ABBIIVTUoYOEBEICEEFELTIE, RELBEEEZHILT H1-0IC

Vee C KEHY Y TLEBRICKEDPAETEIRESOEESROANI LT THS
- ; BDEAHYET., Uy TILER s TR(6)THZONET,
ouT V _V
I Vo IRMS _ IOUT % \/VOUT (VCC OUT) [A] P (6)
Co CC
_| 7—7|; <J—R FEHE>IrRmsmax
lout
Vee=2 X Vout DB, lrms= T
Figure 98. AZ13 T4 1) BD9109FVM  Vcc=5V, Vour=3.3V, loumax0.8A M & &

3.3(5-3.3
B2 038 [Avws]

IRMS =0.8x

Fl=. ABAVTUYDESRIELZDHC L, FEZEZXCT B-HIZIE ESR D 10V ifE 10uF BEOES ZvvaY
TUYEHELET,

(4) HIFEFEEREE Ry, Cirn DERTE
ALY FE—FHEITE, I/ LERNHE SN TWSEO, KA VT O LERERNSHES CR I ILE—IZELD
R—IL(ZFEBN)AMERR S IZ—D & HAa VT oY Ea U TUYMESR IZK B ¥ A(IHEEAS) NS F K EEIZ—
DIEFTEFET, TITCEHBEROR—ILEF v o EILTH=HIC, BEEBEROHAICTEOLSICCERTERD
REEMT AT THEICHETEET,

fp(Min) 1
A fp= 22X Ra xCo
—TQ\ T xRg xCq
Gain : fp(Max)
[dB] 0 A\ 1I\ fZ(ESR) = ;
1 \ f2(ESR) 27 x ESRxCq
:IOUTMin 1 /
gl EHBIERDOR—LIZDT
0 ! I HABRMNHD T B & BFHER RoMEXR LAR—ILOBIKRE
i . ! [HIE< Y FT,
|
-90 : 1
fp(Min)=————  [H7] &
i Figure 99. A —TF VIL—TFH 4 ik 27 x Romax % Co BRI
|
|
1 1
f = - Hz] —ERHE
| pitte) 27 x Romin %X Co [z
|
A \
1 fz(Amp) _ N
cain \1/ BENBEEREOEOICDONT
[dB] bt HAAVTUoHERELTDHE, R—ILBARBITECHEY F

ot ] TH., TOREBIIELELECA, (CNITBREN 2EIZHD
! EAVTUYDESRIZ 12 IZHEMBTT, )

Phase f2 (Amp) = 1
[deg) : 27z xRty xCry

Figure 100. T35 —7 > JHtB#ERE
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| !

V. Cin
e 71;_ J:_ EN  VCCPVCC  gw Vour

Vour

D_
;Lr ITH  GND,PGND Co
RitH 77|7' 37_‘

VOUT ESR Ro

CitH
Figure 101. #4188 s itRE R

RELEREL—TZ2EDEHICE. ZOELS(C, BhavTroHEAFEBRIZE>TTESHR—IL PpMinNNZEIS—7F
VIO CREOBETTF Yo EILTBHIETRRINET,

fz(Amp) = fp(min)
1 ~ 1
27 x R|TH X ClTH 27T % ROMax X CO

(5) HABEDOIHRE(BDILOIFVM k& <)
HABE VourlFRHK(NICKYRESNFET,

Vour :(RZ/Rl +1)XVADJ (D) o Output

Vaps:ADJ iiFEE(0.8V Typ)
Ri. ReZHAM TS L THHRICHABEEEZRETEET,

HAOBEXRTEHHIT 1.0V~1.5V/ BD9107FVM, BD9120HFN
1.0V~2.5V / BD9106FVM, BD9110NV
Figure 102. H A EXHEER
Ffz. RIZIE 1kQ~100kQ BEDEREE SHERAC S,
100kQ L EOXRELGENEEXFERAT 55 S,

o TVEBREZEEEY MITHACHRWNLEETLS>BBLLET,
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7. FER— FLA 7
BD9106FVM, BD9107FVM, BD9109FVM, BD9120HFN

BD9110NV

{1 | vOUT/ADJ vce| 8 F—
f 2 | ITH PVCC Z’TFO vce
Rt Cn = L D
—
T EN SW | 6 j=—— _(mi7'_o vouT
Cimn Co
4 | GND PGND| 5 ) O GND
®
Figure 103. #iiL 1 7> FEZE
g vce
R2 =
1| ADa EN|8 O EN
Ri S 2 7
9 vcec PVCC
3 6 L )
ITH SwW T O VOUT
F&%H 4 5 - :CIN 4+ Co
GND PGND ®
Citv
O GND

Figure 104. &ERL A7 FESE

OKIBDEDIBIEDINE—THEDEITESLAT I RLTLESL,
QOAADES T yHI AT oY Cnld. IC D PVCC-PGND EUITELMIBIZ, £HHATIVFUH ColZICD

PGND EVIZIEWMIBIZLA 7 R LTLESLY,
QITH-GND EVR® Crne Riu [FHE B IHERDZIZELDENES LA T R LTLEEL,

7EE : HSONS (BD9120HFN), SON008V5060 (BD9110NV) D EE (iE: FIN)IZEHR THRLEED &N S GND BRLIZL T

RELTLESY, JUBRBMEZRLSESZENTEET,
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8. LE7IVr—avToORERKY R

[BD9106FVM]
&5 LE & A—Hh— BE
Sumida CMD6D11B
L a4 4.7uH
TDK VLF5014AT-4R7TM1R1
Cn vSIyyarToy 10uF ®tJ CM316X5R106K10A
Co vSIyyarToy 10uF ®tJ CM316X5R106K10A
CitH vSIyyarToy 750pF murata GRM18series
Vour=1.0V B 18kQ ROHM MCR10 1802
Vour=1.2V B 22kQ ROHM MCR10 2202
Rmv | i1 Vour=1.5V B 22kQ ROHM MCR10 2202
Vour=1.8V B 27kQ ROHM MCR10 2702
Vour=2.5V B 36kQ ROHM MCR10 3602
[BD9107FVM]
&5 4 & A—H— E
Sumida CMD6D11B
L aqL 4.7uH
TDK VLF5014AT-4R7TM1R1
Cin tvSIyyarToy 10uF "o CM316X5R106K10A
Co vSIyyarToy 10uF "o CM316X5R106K10A
Citv tSIwvHvarFoHy 1000pF murata GRM18series
Vour=1.0V B 4.3kQ ROHM MCR10 4301
Vour=1.2V B 6.8kQ ROHM MCR10 6801
RitH i
Vour=1.5V B 9.1kQ ROHM MCR10 9101
Vour=1.8V B 12kQ ROHM MCR10 1202
[BD9109FVM]
&5 A fi& A—H— E
Sumida CMD6D11B
L a9 4.7uH
TDK VLF5014AT-4R7M1R1
Cin tSIv/arvFoY 10pF "tS CM316X5R106K10A
Co +*S3IvyarvFoy 10pF "t3 CM316X5R106K10A
Cm |EI2vHavFoy 330pF murata GRM18 Series
Rmv | & 30kQ ROHM MCR10 3002
[BD9110N
55 R & A—H— BE
L aqiL 2.2uH TDK LTF5022T-2R2N3R2
Cin SIwyarToy 10uF mt> CM316X5R106M10A
Co tSIyHyarToy 22uF bl i) CM316B22K06A
Cmi | E3ZwyavToy 1000pF murata GRM18 Series
VOUT:l.OV H#
VOUT:l.ZV H#
Rmv | & Vour=1.5V B 12kQ ROHM MCR10 1202
Vour=1.8V B
Vour=2.5V B
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[BD9120HFN]
&= A & A—Hh— BE
Sumida CMD6D11B
L aq L 4.7uH
TDK VLF5014AT-4R7M1R1
Cin vSIyyarToy 10uF ®tJ CM316X5R106K10A
Co vSIyyarToy 10uF ®tJ CM316X5R106K10A
Cimn vS3IvHyarrToy 680pF murata GRM18 Series
Vour=1.0V B 8.2kQ ROHM MCR10 8201
Ry | Vour=1.2V B 8.2kQ ROHM MCR10 8201
Vour=1.5V B 4.7kQ ROHM MCR10 4701

AR HEEDRVX MITHRIRELOLBEELTEYETHN., THERICHZ>TIEEY FTOHERRZ+2ICBELLET,
Flze RAVFUT /A XREQEENKEVNHEIE, VCC-PVCCREICO—/IRR T4 L2 %, W-PANDRICS 3y bX—H 1A — K%
BATAHLIICEBELLET., TOMMITEREREZLEE L TCSHERAICHIBIEHETtOA L LT, BEFTELSOMITHERU ST ICH
NSYXEEEELTHAR—CUVERTRELTLESL,
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A Sl B B
[BD9106FVM, BD9107FVM, BD9109FVM]
PVcc PVcc PVcc

. i + SW pin
EN pin Vee p
10kQ sSw
EN

+ ADJ pin (BD9106FVM, BD9107FVM) * VOUT pin (BD9109FVM)
Vce
Vce
10kQ v 10kQ
out

AD) 5 MA—d
= ITH pin

Vcec Vce

[BD9110NV, BD9120HFN]

* EN pin * SW pin PVcc  PVcc PVce

EN

SW %
- ITH pin (BD9110NV) * ITH pin (BD9120HFN)
Vce Vce

ITH ITH ; AAA A A i i

ADJ pin
10kQ
AD) ~ o A (1

Figure 105. /0 A H&E{HREER
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FERLEDOEE
1. BROHBEHIZONT

10.

EEIRY A DOBERICE Y LS| ARIET 5BNAHY £, BEGRIERERL L THMRICERLE LSIOERET
B A A— FEANDHEDHEERL T &L,

ERIA VIZTDOVT

B/ —2DFREHZHWNTIEH, BEFA VOBEEIE. B D E—F U RIZHEDESIZLTLEESWL, FOE, T2
ANREBRETFTRIRERIZ. ThoARBRTH-TH. TUALRERNNA—2ETHFOITRER/2—2IF
DL, BRI —VDHERBEA VE—FVRIZCKBZTFOITEFRADTIOAIL - /A XDEYAHFEHELTLEE
Woe TV FSAUIZDONTH, BIHFO/NRI—VERFEEBEL TSI,

Ftr=. LSIOTRTOERIFFICOVTER—F 59> NigFRICavToHEEATR EE LIS, EBRaVTUY
FARAOKEX. B ETAREHTINRBIAZEGEFRATIOVTUTOEBEICRHELZW L2+ HCHEENDSA. E
HERELTLESLY,

g5 FEHIIZDOWT
G50 FIFFOBRMEWLINEEHEREICENTE, REEBEMIZHESLSIZLTLESL, FEERIZBERZ %
EH, TS50 FIHFUNDITRTOHEFNT TV FUTOEREIZALHEWLELSICLTLESLY,

H5%9Y R/ —2I12D VT

IMEB Y STU U RERBRITIVELRHDIGEE, KEFRITIVERNEI—2EIMEST SOV RIRE—VIEn 8L,
NG — VBB E RERIZKIBEEEILINMEE ISV FOBEEXLZILIELVELESIZ, 2y FOREST
1 A7 —RTBIEHZHELET, IMTITEHRED TSIy FOEBRBNRE—VEEHLENEIZFELTLESWL, ¥
SHOURSAUOEKRE, B4 UVE—FURIZHEBESIZLTLEELY,

#BEREHZDOINT

B—. AR EAEBADEIOIBCHEREZSAET L, FYTRELRICKY ., ICKENHEZEILSEZZ EIZDH
PYFET, AMBEEOMEMBRERICEHEL COWETHRIBRZEZ 2BEEERT A X2KRELT 5. HEARE
HAEZARECT D, RBRZHERATILEDORKZEZ LT, FBRBEEXZEALTVKSITLTLLEELY,

HERBIESEMIZDOINT
COFEBTHNEFZEHHRYDEEEBICENTEZIHEETYT, BEREEICOVTIHIEEEDEHETIZENTE
EENndELDTY,

SydahlLy k2T

IC REHEBEE KK, EREARICHELRERET., BEMNIZS Y 1ALy FAFRNDBENHY FI DT, ERS
TYVTBEVCER. 592 FNNA—UEBOIE, SIEELISEELTLESLY,

BEBRDOEMEICDINT

RBHEATTOIEATIE. ENIRBMET HAREAHYFTTOTITETELLESL,

vy FERTOREIZDOINT

Yy FEIRTOBRERIZ, 1 VE—SF U RADEBEVNEVICaVT U EEFET B EIE. ICIZR FLADNANZERAN
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